state medical and osteopathic boards about the current supply of actively licensed physicians in the United States and the District of Columbia. Our census data demonstrates the total population of licensed physicians (916,264) has increased by 4% since 2012, and the nation, on average, added 12,168 more licensed physicians annually than it lost. The average physician is now older (by a year), predominantly male (but increasingly female at entry level) and increasingly a graduate of a medical school in the Caribbean. Meanwhile, the percentage of physicians with a single state medical license has remained constant at 79%.
Introduction
Since the beginning of this millennium, there have been persistent concerns about a worsening shortage of physicians in the United States and its impact on the nation's health care needs. U.S. health care reform proposals beginning in 2008 highlighted the issue further as anticipation of a surge in health care demand led to anxiety about how the nation should adequately prepare for, and adjust where possible, health care supply.
With the adoption of the Affordable Care Act (ACA), an estimated 20 million Americans have gained health insurance coverage from 2010 to 2015, including eight million who have enrolled through individual state or federal marketplaces, six million who have enrolled in Medicaid or the Children's Health Insurance Program, ve million who have purchased plans directly from a private health insurer and one million young adults between 19 to 25 years of age who are now covered under a parent's policy. It is projected that by 2017, the number of uninsured people in the U.S. will decrease by more than 26 million individuals as a result of the ACA. 1 A marked increase in health care demand as a result of millions of newly insured individuals is likely to place added stress on patients seeking care and the health care providers and systems available to them. The aging of the general population is an additional stressor to the U.S. health care system. According to U.S. Census Bureau projections, the number of individuals who are 65 years and older is expected to more than double in size from 43 million to 92 million between 2012 and 2060. 2 As a result, physician specialties that cater to predominately older populations, such as geriatrics, cardiology and other internal medicine specialties, are all expected to face increased demand in the near and distant future.
The primary source for new physician supply in the United States, the nation's medical schools, has been trying to keep pace with health care demands by gradually increasing the number of rst-year enrolled U.S. medical school students at an average annual rate of approximately 2% since 2002. 3 Supporting greater increases in physician supply requires an understanding of the competitive, costly, demanding and lengthy training regimen required of physicians, from their point of entry at ABSTRACT: Marked changes have occurred in health care delivery in the United States with the implementation of the Affordable Care Act (ACA), including the advancement of integrated health systems, the introduction of patient centered medical homes and the creation of accountable care organizations. With millions of Americans newly insured, never has there been a more pressing need for accurate physician workforce information and planning. Opinions vary about the nature and degree of anticipated physician shortages, and health care workforce determinations are fraught with variables and uncertainties that are challenging to address de nitively. Identifying accurate information about the nation's currently licensed physician workforce, however, is an important starting point. calculation models as well as different demand estimates and baseline numbers of physician supply. As pointed out by Staiger and colleagues, it is challenging to predict the physician workforce due to the uncertainties about estimates from the past as well as assumptions about the future. 8 Having an accurate baseline estimate of the current physician supply, however, is a fundamental starting point for any understanding of physician workforce planning. An important indicator of future physician availability is the annual number of rst-time licensed physicians entering the workforce, a number that re ects an in ow into the health care workforce that can be accurately charted over time. Simultaneously, there exists an out ow of physicians due to job changes, disability, retirement or death. A regularly issued census of actively licensed physicians that includes rst-time licensed physicians and excludes physicians who are no longer actively licensed provides a valuable resource and offers multiple insights for health policy planners. As with the two previous physician censuses, in 2010 11 and 2012, 12 the Federation of State Medical Boards (FSMB) continues to contribute to this broader conversation by providing such information. Results from the present census serve as a resource for state and federal policymakers, state medical and osteopathic boards and researchers who are interested in health care workforce assessments, predictions and planning.
This article provides a summary, analysis and discussion of the most recent physician licensure data, collected in 2014 by the FSMB from information provided by each of the state medical and osteopathic boards in the United States and the District of Columbia. As in previous years, this work offers a useful snapshot of the current physician workforce, suggesting trends over time that may bene t many different stakeholders.
Methodology
The FSMB maintains a comprehensive, central repository of data from every state medical and osteopathic board involved with the licensing and discipline of physicians in the United States. The database contains comprehensive biographical, educational and disciplinary information about every licensed allopathic and osteopathic physician. The repository is unique in that it is the only national database containing the most current information from U.S. state and territorial jurisdictions that have granted physicians a license, or renewal of a license, to practice medicine in this country. The FSMB's database, known as the Physician Data medical school to the time when they complete their training and become licensed physicians able to treat patients without supervision.
The entry of individuals into the physician pipeline follows two parallel paths, one for those who graduate from U.S. allopathic (MD) or osteopathic (DO) medical school programs and the other for those who are International Medical Graduates (IMGs). Both pathways require medical students and graduates to pass multi-step licensure examinations, such as the United States Medical Licensing Examination (USMLE) or the Comprehensive Osteopathic Medical Licensing Examination (COMLEX-USA), and completion of one or more years of an accredited graduate medical education (GME) program as required by a speci c jurisdiction. 4 Across the period of time representing the continuum of medical education, from baccalaureate to graduate medical education, it typically takes more than nine years after entering college to successfully become a licensed physician in the United States. 5 Anticipation of a physician shortage is a topic of continuing concern among many stakeholders, including health policymakers, academic medical communities and public health researchers. Yet the complexity, uncertainty and dynamic changes that are happening in the nation's health care system (i.e., more integrated health systems, patient-centered medical homes, team-based care, accountable care organizations, etc.) make it dif cult to accurately model the appropriate balance of physician supply and demand. This is why, in part, research groups have reported different projected physician workforce numbers. Conser vative estimates predict physician shortages of less than 50,000 by 2020, 6 while less optimistic estimates project a future gap upwards of 159,300 full-time equivalents (FTEs) by 2025. 7, 8 A recent projection estimate reported by the Association of American Medical Colleges (AAMC) was updated to include a shortfall of between 46,100 and 90,400 physicians by 2025, using 2013 as a baseline. 9 The Institute of Medicine, meanwhile, reports a physician shortage only in rural and underserved areas in the United States in the years ahead but not overall. 10 The large variation stems from the use of different from state boards serve as the initial PDC record and as the primary source for a physician's record of successful completion of a licensure examination, which may include older assessments like the examinations of the National Board of Medical Examiners (NBME) or the National Board of Osteopathic Medical Examiners (NBOME) or the FSMB's Federation Licensing Examination (FLEX).
When the PDC receives additional physician data, such as disciplinary information or reports of additional state medical licenses having been acquired, each record is matched to a master physician identity table using a set of algorithms developed by the FSMB. To assure accurate physician identity matching, ve data elements are used, including name, date of birth, the last four digits of the social security number, medical school name and medical school graduation year. If there is a physician-record match by name and at least two additional data elements, the information is automatically entered. When there are fewer than two additional data elements that match, the information is sent to the FSMB's Data Integration Department for manual review and matching. More than 95% of physician records received in les from state boards are typically matched automatically. This process enables tracking of physicians across multiple jurisdictions throughout their careers.
Though physicians in the United States are not licensed based on their specialty or practice focus, and specialty board certi cation is not an absolute requirement for medical licensure, the PDC receives and supplements licensure data provided by state boards with specialty and subspecialty certi cation information from the American Board of Medical Specialties (ABMS). ** The ABMS represents 24 independent specialty boards that certify physicians in more than 145 specialties and subspecialties of medicine and surgery. 13 Deceased physicians are also identi ed and agged in the PDC by cross-referencing physician records with the Death Master File of the Social Security Administration (SSA), a federal database that contains more than 83 million records of reported deaths. a. The FSMB matched physician license data with ABMS certi cation data to obtain counts and percentages of physicians with a full and unrestricted license in the U.S. and District of Columbia who also hold one or more active specialty or subspecialty certi cates from an ABMS member board. Based on this matching process, counts included in this census may vary from counts reported by the ABMS. ABMS Board Certi cation counts measure a broader geographic base and additional specialty related degrees.
As with all counts and percentages in the 2014 FSMB Census, resident physician licenses were excluded when such licenses could be identi ed.
Source: 2014 FSMB Census of Licensed Physicians. 2010 (11,037), compared with a more modest increase of 14% (11, 783) for IMGs from Caribbean medical schools who are not U.S. citizens ( Figure 3 ).
The age composition of the actively licensed physician population continues to display a gradual, signi cant and certain shift from younger to older. The average age for actively licensed physicians in 2014 is 52 years, compared with an average physician age of 51 years in 2012 and 50 years in 2010. The increase in average age can also be seen in Figure 4 , where actively licensed physicians who are 60 years of age or older represent the single largest age category of physicians (31%, up from 26% in 2012).
From 2012 to 2014, this older actively licensed physician population (60 years of age and older) increased by 22% compared to 0.3% for the population of physicians who are 49 years of age or younger.
While the nation's physician population is aging on the whole and the total distribution by gender remains static (with males constituting 66% of licensed physicians), some disparities do exist between male and female physicians in different age (Figure 1 ).
The data highlights a continued and substantial increase in the number of actively licensed physicians who graduated from a medical school in the Caribbean. † As illustrated in Figure 2 , the 19% increase from 2012 to 2014 was higher than the 14% increase from 2010 to 2012. 12 Caribbean medical school graduates represent nearly 15% of actively licensed IMG physicians in 2014 compared to 13% in 2012. In total, the number of actively licensed physicians who graduated from Caribbean medical schools has increased by 35% since 2010 (Figure 3 ). More than half (56%) of the actively licensed IMGs from Caribbean medical schools are U.S. citizens (17, 425) , an increase of 58% since board. † † Compared with 83% of MDs holding ABMS certi cation, a much smaller proportion (41%) of DOs are ABMS-certi ed. Many DOs, however, achieve specialty board certi cation through the 18 specialty boards of the American Osteopathic Association's (AOA) Bureau of Osteopathic Specialists. According to the Osteopathic Medical Profession Report published by the AOA in 2013, a total of 26,017 DOs are actively AOA specialty board-certi ed, 14 which represents about 36% of actively licensed osteopathic physicians in the 2014 census. Assuming all DOs with AOA specialty certi cations do not also have ABMS certi cations and can be matched to an actively licensed physician record, 77% of the nation's osteopathic physicians are specialty certi ed by either the ABMS or the AOA, which is close to the percentage of ABMS-certi ed, allopathic physicians.
Consistent with data from 2012, physicians with an active license who graduated from a U.S. or Canadian medical school have a slightly higher rate of being groups. In 2014, the average age for actively licensed female physicians is 47 years, compared to 55 years for male physicians, a gap of 8 years. From 2012 to 2014, the number of actively licensed physicians who were male increased by 5%, compared to an increase of 11% for female physicians. When looking at further categorizations by age and gender, 30% of female physicians in 2014 are 39 years of age or younger compared with 16% of male physicians. This trend is reversed when looking at older physicians; 37% of male physicians are 60 years of age or older, compared to 16% of female physicians ( Figure 5 ).
According to the 2014 FSMB Census, 79% of actively licensed physicians in the United States and the District of Columbia are certi ed by an ABMS specialty † † The FSMB matched physician license data with ABMS certi cation data to obtain counts and percentages of physicians with a full and unrestricted license in the U.S. and District of Columbia who also hold one or more active specialty or subspecialty certi cates from an ABMS member board. Based on this matching process, counts included in this census may vary from counts reported by the ABMS. ABMS Board Certi cation counts measure a broader geographic base and additional specialty related degrees. As with all counts and percentages in the 2014 FSMB Census, resident physician licenses were excluded when such licenses could be identi ed. Physicians Figure 7 shows the nine geographic divisions of the United States by U.S. Census Bureau demarcation, a methodology that is used to illustrate the location of actively licensed physicians in the United States during 2014. As is seen in Figure 8 , the largest percent of actively licensed physicians are located in the South Atlantic (19%), followed by the Paci c (17%), Middle Atlantic (16%) and East North Central (15%) regions. Similar to 2010 and 2012, these four divisions accounted for more than two-thirds of the overall population of actively licensed physicians in 2014.
The 2014 state-by-state totals in Table 4 provide additional information about the geographic breakdown of actively licensed physicians in the United States.
ABMS-certi ed (81%) compared to those who graduated from international medical schools (77%). This gap, however, continues to narrow, with a seven percentage point difference in 2010, a ve point difference in 2012 and a four point difference in 2014. As demonstrated in Figure 6 , the strong and expected relationship between specialty certi cation and age continues to exist. The percentage of actively licensed physicians with ABMS certi cations dramatically increases from 6% for individuals who are less than 30 years old to 70% for those 30 to 39; peaks at 88% for those 40 to 49 and decreases to 69% for physicians 70 years and older.
The overall percentage of physicians with multiple active licenses remains relatively static, a surprising nding given advances in technology and interest in telemedicine across state lines. Yet, a closer look at the data shows some differences by ABMS certi cation status and gender. First, 79% of physicians currently hold one active license, 15% hold two active licenses and 6% hold three or more active licenses, gures essentially unchanged from 2012 (Table 1) . Second, 23% of male physicians, Divisions of the United States; U.S. Census Bureau, 2014
The 916,264 physicians with an active license to practice medicine in the United States represent a physician-to-population ratio of 287 actively licensed physicians for every 100,000 people in the United States and the District of Columbia, a gure that has increased from 280 per 100,000 people in 2012. 2 
Discussion

Census Summary
In general, our 2014 physician census demonstrates many similar patterns to 2012. More speci cally, the actively licensed physician population in the United States is steadily growing in total number, slightly aging, with an increasing ratio of female to male physicians in younger age groups and a substantive increase in licensed physicians who graduated from a medical school in the Caribbean.
Although the vast majority of the 916,264 actively licensed physicians hold an MD degree, the number of physicians holding an osteopathic medical degree continues to grow signi cantly (increasing by 25% from 2010 to 2014). This corresponds with the data reported by the osteopathic medical profession that DOs are one of the fastest-growing come. First, our ndings indicate that nearly one-third of actively licensed physicians are women, and the average age for female physicians (47 years) is considerably younger compared to their male counterparts (55 years). Although males still constitute the majority (66%) of all actively licensed physicians, the increase in the number of female physicians since 2012 is twice that of male physicians (11% and 5%, respectively). Second, 31% of all actively licensed physicians are 60 years of age or older, a remarkable increase from 26% in 2012, re ecting either deferred retirement or license retention without practice and signaling a need for increasing the supply of younger physicians as older physicians ultimately exit the workforce. Third, the proportion of female physicians gradually declines as age increases, while the proportion for males grows. In particular, the percentage of female physicians who are less than 40 years old (30%) is almost double that of their male counterparts (16%). This is in sharp contrast with physicians who are 60 years of age or older, where the percentage of male physicians is more than twice that of female physicians (37% vs. 16%). These ndings are consistent with what one might expect in light of historical data and trends. For example, more females have been joining the physician population in the past few decades, with their numbers growing from 25,000 in 1970 to more than 235,000 in 2004. 17 Similarly, we are seeing a diminution of a predominantly male physician workforce that characterized the United States in the 1970s, when women represented a much smaller percent of matriculants into medical schools (11% to 24%). 18 
Health Workforce Planning
At the time of our last census in 2012, the Affordable Care Act (ACA) had been enacted and upheld by the U.S. Supreme Court but was yet to be fully realized. In 2014, the number of insured individuals in the U.S. has increased substantially through the implementation of the ACA. With an increase in the number of insured individuals and an aging population, the need for more actively licensed physicians to meet this demand will be pressing. Physician shortages have been a debated topic, on which agreement has not been reached. 19, 20 Due to dynamic changes in the health care supply system, physician workforce planning is challenging in this era of health care reform. 19 According to our census, several trends about the actively licensed physician population are noteworthy when considering health workforce planning and a potential physician shortage.
First, both the aging actively licensed physician population and the shift in gender composition could segments of health care professionals in the United States. For example, the total number of osteopathic medical school graduates in 2013 increased by 35% compared to 2010.
14 According to our 2014 census data, the Philadelphia College of Osteopathic Medicine is the school with the largest number of osteopathic graduates, representing about 10% of actively licensed DOs. The 10 colleges of osteopathic medicine with the largest number of actively licensed physicians account for the majority (65%) of the nation's osteopathic physicians. By comparison, the 10 largest allopathic programs have produced roughly 11% of licensed allopathic physicians (Table 2) , and the 10 largest international medical schools, in terms of actively licensed physicians, account for about 20% of licensed IMGs in the United States (Table 3) .
From 2012 to 2014, the number of actively licensed physicians graduating from international medical schools increased by 6%, which is slightly higher than the increase for U.S. and Canadian medical schools (4%). Among all the IMGs, the number of actively licensed physicians who graduated from a medical school in the Caribbean continues to display signi cant growth, a 19% increase from 2012 to 2014. Of Caribbean-educated physicians with an active license, growth for those who are also U.S. citizens is considerably higher (28%) compared to non-U.S. citizens (8%). This remarkable increase in the U.S. citizen IMG population corresponds with both the expansion of medical schools in the Caribbean and the increasing number of certi cates issued to U.S. citizens by the Educational Commission for Foreign Medical Graduates (ECFMG). From 2000 to 2012, the number of Caribbean medical schools has grown from 38 to 63. 15 Furthermore, the ECFMG reported that 30.8% of its certi cates were issued to U.S. citizens in 2013, and a larger number of Caribbean-educated physicians, primarily U.S. citizens, are registering for examinations required for the ECFMG Certi cation. 16 As the number of accredited and funded graduate medical education positions gradually fails to keep pace with increased U.S. medical school enrollment in the years ahead, it will be helpful to track the impact that it has on IMG entry into the United States and whether or not the IMGs are U.S. citizens.
Beyond the changes by medical school degree and type, gradual but signi cant shifts in the age and gender composition of the actively licensed physician population continue and will likely have a substantial impact on the U.S. health care system in the years to to a certain degree, provide a steady physician supply and accommodate greater health care demands. Although a greater reliance on IMGs may alleviate immediate and long-term physician shortages in the U.S., 26 this poses larger issues of whether it is ethical for the U.S. to amass IMGs only to compound other nations' physician shortages. 27, 28 Furthermore, there has been a concern about the quality of care provided by physicians who are educated from international medical schools. 29 Some researchers are interested in whether medical schools that have participated in quality-assurance review produce better physicians. 30 One study focusing on Caribbean medical graduates' performance on the USMLE Step 2 Clinical Skills examination af rms that attending accredited schools, as opposed to those that are non-accredited, is associated with better performance on standardized tests. 30 Another study con rms a statistically signi cant inverse relationship between performance on the Step 2 Clinical Knowledge examination and the mortality rate of patients receiving care from international medical school graduates. 29 On the other hand, in a study based on the analysis of 244,153 hospitalizations due to congestive heart failure or acute myocardial infarction in Pennsylvania, patients cared for by doctors who are IMGs and not U.S. citizens had signi cantly lower mortality rates than patients cared for by doctors who are IMGs and U.S. citizens; however, no signi cant mortality difference was found when comparing all IMGs with all U.S. medical school graduates. 31 In sum, studies evaluating the quality of care and performance of IMGs provide evidence that IMGs are comparable to U.S. graduates in terms of patient care outcomes and achieving satisfactory performance on licensure exams -facts that may be helpful measures to ensure quality medical care.
Third, our census provides data on the distribution of physicians by state and the substantial variation that exists in the ratio of physicians to patients across states. Some states, such as Hawaii and the District of Columbia, have a much higher ratio of physicians to patients compared to other states, such as Texas. Considering the maldistribution of physicians and the wide geographic variations in patterns of clinical practice, questions remain about what is the appropriate ratio of physicians to patients. 27 Tracking the geographic distribution of physicians and physician migratory patterns over time with a regular census, however, will help to better monitor physician distribution and formulate appropriate policies for improving or maintaining a suf cient physician-supply at the state level.
have a considerable impact on health workforce determinations, considering the different work patterns ascribed to both male and female physicians. Research using data from the U.S. Census Bureau's Current Population Survey (CPS) indicates that male physicians are generally less active than their female counterparts in the latter part of their career (55 to 64 years) while female physicians are less active in the early stages of their career (25 to 34 years). 8 A recent nationwide survey of 13,575 physicians indicated that 22% of physicians over the age of 40 years old work 40 hours a week or fewer, compared with 15% of physicians who are 40 or younger. A breakdown by gender in that survey showed 27% of female physicians working 40 hours a week or less, compared to 18% percent of male physicians. 21 Similar results are also found in a recent analysis of survey data for physicians in Florida and Maryland. 9 According to an analysis of an Association of American Medical Colleges/American Medical Association survey of physicians less than 50 years of age, most gendered-time differences can be explained by the fact that men disproportionately are represented in specialty elds that tend to have higher averages of hours worked weekly, while female physicians tend to value family and personal time to a greater degree than male physicians. 6, 7, 22, 23 In a similar manner, an analysis of data from the New York State Survey of Residents Completing Training concluded "the growing number of female physicians will probably create a new set of provider preferences that includes more predictable schedules and less time pressures on other aspects of life." 24 As younger physicians replace a retiring generation of physicians, a greater number of physician FTEs are anticipated to be needed in order to provide a suf cient supply of physicians. 7, 25 Second, there continues to be great interest in U.S. citizens who receive their medical education abroad. As our census shows, the number of actively licensed physicians who graduated from international medical schools, particularly those in the Caribbean region, is growing at a rapid rate. Signi cant increases in the number of IMGs helps, Fourth, a team-based approach to care has attracted increasing interest in the hope of elevating our nation's health care system to a more effective and ef cient level. 32, 33 The American Medical Association (AMA) launched a campaign advocating Physician-Led Team Based Care in an effort to support a catered health care delivery system. 34 Most medical societies surveyed by the AMA Advocacy Resource Center identi ed ensuring physician-led, team-based care as a top priority for 2014. 35, 36 A team-based model is also embodied in the concept of the patient-centered medical home (PCMH), which is increasing in prevalence across the United States. 37 A study on the PCMH found that the teambased model decreased health care costs by about 60%, in large part by reducing the number of emergency visits. 38 The successful experience of applying the team-based model to a PCMH at San Francisco General Hospital (SFGH) inspired the primary care providers at SFGH's Family Health Center to adopt this model formally. 37 Team-based care operates with the principle that a group of health care providers is responsible for the patient's care: from doctors, nurses, physician assistants, community health workers and mental-health specialists to pharmacists. 32, 37 A large number of primary care demands may be accommodated by increasing the use of non-physician clinicians for certain aspects of care. Team-based care or physician-led team-based care is expected to be an important component of reducing the need for a greater number of primary care doctors in the future. Physicians, however, usually serve as a team driver of this new health care delivery system and play an important leadership role. 20, 36 Therefore, an accurate estimate of the physician workforce may be a key to better planning for other non-physician primary care providers in a team-based care model.
Future Work
Our ndings in this article build upon baseline physician-census data we reported in 2010 and 2012 and continue to highlight the need for a better understanding and accurate assessment of the current supply of physicians. As more state medical and osteopathic boards begin to implement a Minimal Data Set of questions about physician practice patterns, greater clarity may be achieved in understanding how many actively licensed physicians are practicing medicine and to what extent. 39, 40 The 2014 physician census data is an important starting point, however, for future studies comparing and analyzing patterns and trends of the nation's physician population. The demographics of actively licensed physicians, where they are licensed and the dynamic changes in the physician population over three time periods are important contributions to the health workforce conversation, but these data elements and analysis only provide a limited picture. Further detailed analyses on speci c populations or demographics -such as the rst-time physician population, Caribbean-educated physicians, retiring physicians and the actively licensed physicians in certain geographical regions -are needed to better understand the physician pipeline. Explorations of the distribution of physicians by gender, age group and whether and how the current population structure could help to maintain the physician workforce at a healthy and sustained level are also worthy of further investigation. n
